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Pattern Bank 
stance pattern 
gait pattern 



{6 x =9 x (n,P)} 
X= {RT,LT,RL,LL} 
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pattern set 



desired response \ 



RT: right thigh 
LT: left thigh 

RL: right leg 
LL: left leg 



® P -(QrT, ^LTj 9rL? ©LL)pattem 
®d = ( 9 tilt J 9 tilt > 6 tilt )desired 
®f = ( 9 tilt J 9 tl i t , 6 tl i t )feedback 
© = (8 RT , 9 LT , 0 RL? 0LL)actuaI 
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Legend 
LK- left knee 
RK- right knee 
LF-leftfoot 
RF-rightfoot 
LL- left limb 
RL- right limb 
fwd -forward 
bkw- backward 
COM-centerof 

mass 
9 RT -right 0 T 

0 RL -right 9 L 
e L L-left9 L 



Stance: 

®f = (6t,it » ©tdt • Quit ) « (0A0) 

(e RT ,e LT , e RL , e LL )^(o,o ? o ? o) 



Tilt upper-body: ||@fj|t 



Compute step parameters 
using: © p (n) & 0 f 
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Form an RL/LL fwd step & lock LK/RK: 
RL/LL:0-0 p L/R / R/L 

LI7RLisbkw:e L = e T ~-l(r ^ 



Place RF/LF on ground: 
COM moves fwd 
Body weight is on both LL & RL 




Straighten up 
& lock RK/LK 

0rl/ll = 0rt/lt:~ 20 o -^0° 



Fold LL/RL: 
LL/RL: 0 -» 0 n 



Turn 
Command 
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edge and fold 
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9 T =90\ e L ->0° 






Lie position: 

e T =e L =o° 
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Sit position: 

e T =e L ^90° 

(strait feet) 




^ Stance: 
9 T : 90°->0° 
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Form an RL/LL fwd 
step with locked 

RK/LK: 
0l = &r-» -10* 



Fold LL/RL: 
8 T ->~-5°, 9 L -^~-5(T 
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LL/RL: farther 


Yes 


descent (@ p (n)) 






Place LL/RL next to 
RL/LL: 9 L , 0 T -0° 
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Figure 18 
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Compute 
FES-step 
parameters 
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FES-Walker 
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Walker 
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Compute 
fcf Walker-step 
parameters 



FES 
algorithm 



Equalization 
Logic 
(fatigue?) 
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Walker gait 
algorithm 
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